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pli - inc 

STRUCTURAL SUPPORT INCORPORATING The multi - stranded component of the present invention 
MULTIPLE STRANDS can be fabricated in any of a variety of ways to suit any of 

a variety of desired applications . As is presently considered 
CROSS - REFERENCE TO RELATED preferred , however , the multi - stranded component is fabri 

APPLICATIONS 5 cated from a single strand of suture material using an 
appropriate folding procedure . One such folding procedure 

This application claims priority from U . S . patent appli 
cation Ser . No . 13 / 815 , 666 , entitled “ Structural Support upon the other . Opposing regions of the looped strand are 
Incorporating Multiple Strands ” , filed on Mar . 13 , 2013 , the then provided with gathering points , preferably by passing 
entire contents of which are incorporated by reference 10 opposing ends of the strand around the loops , in each case 
herein . forming at least one throw , and then through each of the 

resulting throws . As an alternative , the multi - stranded com BACKGROUND OF THE INVENTION ponent can be fabricated from plural strands of suture 

The present invention generally relates to a fabricated 15 15 material , once again using an appropriate folding procedure . 
component capable of use in supporting structural elements . One such folding procedure includes the formation of plural 
The description which follows is primarily directed to uses loops , one upon the other , with a first strand . Opposing 
of the fabricated component to support subcutaneous tissue , regions of the looped strand are then provided with gather 
muscle and organs . It is to be understood , however , that the ing points , preferably by tying additional strands of suture 
fabricated component is also capable of use in supporting 20 material around the loops . 
various other structural elements . The gathering points are preferably formed so that the 

Various devices have been proposed for use in supporting engaged strands can slip within the gathering points , to 
subcutaneous tissue , muscle and organs , particularly in allow the plural strands to slide relative to one another and 
applications where low stress is required to prevent damage to better conform to the shape of a region to be engaged . The 
or erosion of the engaged structures . As an example , in face 25 gathering points can be drawn down , forming a closed loop 
lift procedures , tissue - supporting slings have been made structure , or can be tied off to form an open loop structure 
using woven or braided components , primarily formed of to facilitate sliding of the engaged strands relative to one 
suture materials . In practice , however , such devices have another and relative to the gathering points . This can be used 
been unacceptable due to their bulk and stiffness , which to develop open throws which can facilitate slippage of the 
could be annoying to a patient . Moreover , because such 30 engaged strands within the gathering points to in turn 
devices are generally formed from a single strand of suture facilitate sliding of the plural strands relative to one another . material , such devices have also been of concern because of The multi - stranded section can preferably adapt to the the possibility of an erosion of such devices through tissue geometry of an engaged structure , including both curved and ( i . e . , a so - called “ cheese - wire ” effect ) . 

Other proposed devices include barbs along a strand of 35 flat subcutaneous surfaces . Following fabrication , the plural 
suture material to provide additional support by engaging strands extending between the gathering points will typically 
the tissue at one or more locations along the resulting have a length corresponding to the region to be engaged , and 
component . In practice , however , such devices have also will preferably become equally taut , for distribution of the 
been troublesome because the barbs can pull away and can load along the region to be engaged , such as tissue , muscle 
also feel prickly under the skin . 40 or an organ for the example of a medical procedure . This is 

Pledgets have also been proposed for use in supporting particularly useful in the engagement of weak tissue . The 
internal organs but , in practice , are generally too bulky for ends of the fabricated component are preferably single 
use in supporting subcutaneous tissues , particularly facial stranded , and are well suited to desired manipulations . The 
tissues . Pledgets are also generally too large to be passed gathering points will be relatively small , and are well suited 
through small punctures in the skin and would , therefore , 45 to passing through small structures and puncture points , and 
require open surgery for insertion . are easily tolerated because they are not bulky and are not 

sharp . 
BRIEF SUMMARY OF THE INVENTION Such fabrication is sufficiently simple to allow the com 

ponent to be fabricated without the need for special fasten 
In accordance with the present invention , these and other 50 ers , and the resulting assembly cannot unravel during use . 

disadvantages are overcome by providing a multi - stranded Using an assembly made of a contiguous strand , or plural 
component for providing desired structural support . strands of material prevents the assembly from breaking 

In a preferred embodiment , the multi - stranded component apart during use , or upon entry and removal . The fabricated 
of the present invention has plural strands of material component can be provided with features that can be located 
extending between opposing gathering points , and free ends 55 when hidden from view , and which can be referenced to 
extending from each of the gathering points . The plural other structures that may be hidden from view , for example , 
strands of material preferably freely extend between the to bone , teeth or soft tissues in surgical applications . 
opposing gathering points so at least portions of the plural Further description of the fabricated component , methods 
strands are brought into contact with one another . The free for fabricating the component , and uses of the fabricated 
ends are each preferably formed of a single strand of 60 component to support desired structures , is provided below , 
material and are made suitable for desired manipulation in with reference to the following drawings . 
otherwise conventional manner . For use in applications such 
as the support of subcutaneous tissue , muscle and organs , the BRIEF DESCRIPTION OF THE DRAWINGS 
strands are preferably formed of suture materials useful in 
medical procedures , including metallic materials . Strands 65 FIG . 1 is a plan view of an example of a fabricated 
formed of other materials can be used in other , non - medical component produced in accordance with the present inven 
applications . tion . 
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FIG . 2 is a plan view of a strand prior to the fabrication However , as will be understood from the discussion which 
of a component produced in accordance with the present is to follow , the center portion 2 can have any number of 
invention . strands 3 , , as preferred for a particular application . As an 

FIG . 3 is a plan view of the strand of FIG . 2 , provided example , and for medical applications , a center portion 
with a coiled portion during fabrication . 5 having up to ten strands 3 , is presently considered to be 

FIG . 4 is a plan view of the coiled strand shown in FIG . preferred . The number of strands 3 , used in a particular 
3 , provided with gathering points forming a closed loop at application is preferably limited to the size of any openings 
opposing regions of the coiled portion during fabrication or other structures through which the resulting component 1 

FIG . 5 is a plan view of the coiled strand shown in FIG . is to pass . 
3 , provided with gathering points forming an open loop at 10 The strands 3 , are each engaged by and extend between 
opposing regions of the coiled portion during fabrication . an opposing pair of gathering points 5a , 5b , and a free end 

FIG . 6 is a plan view showing a fabricated component 6 , 7 extends from each of the gathering points 5a , 5b , as 
similar to the fabricated component shown in FIG . 5 , which shown . Each of the gathering points 5a , 5b preferably 
is formed from plural strands . encircles a plurality of loops , as will be described more fully 

FIG . 7 shows an alternative embodiment fabricated com - 15 below , for stabilizing the fabricated component , and prefer 
ponent produced in accordance with the present invention , ably bundles the strands and the plurality of loops together . 
with gathering points forming a closed loop structure . To this end , the gathering points 5a , 5b are preferably tied 

FIG . 8 shows the alternative embodiment fabricated come together , in each case forming a knot , or a plurality of knots , 
ponent shown in FIG . 7 , with gathering points forming an if appropriate for a particular application . The resulting knot 
open loop structure . 20 preferably allows the plural strands 3 , to slip relative to one 

FIG . 9 is a plan view of an alternative embodiment strand another and relative to the gathering points 5a , 5b , although 
for fabricating the components shown in FIGS . 7 and 8 , fixed knots can also be used , if desired for a particular 
having a plurality of knots formed in the strand . application . Knots useful for such purposes can be formed 

FIG . 10 is a plan view of the strand of FIG . 9 , provided using a single throw , or multiple throws , as preferred , and 
with a coiled portion during fabrication . 25 the plural strands 3 , can have any of a variety of desired 

FIG . 11 is a plan view of a further alternative embodiment lengths . Plural strands 3 , having lengths on the order of 0 . 5 
fabricated component produced in accordance with the cm to 5 cm are presently considered preferred for medical / 
present invention , with gathering points forming a closed surgical applications such as tissue or muscle lifting or organ 
loop structure . positioning 

FIG . 12 shows the alternative embodiment fabricated 30 Fabrication of the component 1 shown in FIG . 1 will now 
component shown in FIG . 11 , with gathering points forming be described with reference to FIGS . 2 to 4 . Referring to 
an open loop structure . FIG . 2 , a strand 8 formed of a suitable material is provided , 

FIG . 13 is a plan view showing an intermediate step in the prior to fabrication . To facilitate fabrication and to prevent 
process for fabricating the alternative embodiment compo the resulting component 1 from separating during use , a 
nents shown in FIGS . 11 and 12 . 35 unitary strand 8 is preferably used . As alternatives , the 

FIG . 14 is a plan view showing a subsequent step in the strand can be formed from a plurality of suitably joined 
process for fabricating the alternative embodiment compo strand sections , and multiple , preferably contiguous strands 
nents shown in FIGS . 11 and 12 . can be used instead of the single strand illustrated in FIG . 2 . 

FIGS . 15 and 16 are plan views of further alternative The strand 8 can be formed of any of a variety of suitable 
embodiment fabricated components produced in accordance 40 materials , which will depend on the application anticipated 
with the present invention , provided with plural gathering for the component 1 being fabricated . As an example , a 
points formed at opposing regions of the coiled portion conventionally available suture material is advantageously 
during fabrication . used in medical applications . 
FIGS . 17 to 19 are schematic views showing an applica Referring next to FIG . 3 , central portions 9 of the strand 

tion of the alternative embodiment components shown in 45 8 are initially formed into a plurality of loops or coils 10 . , 
FIGS . 5 , 8 and 12 , respectively , in situ . including a half - section 13 for completion of the desired 

FIG . 20 is a schematic view showing use of the alternative assembly as will be discussed more fully below . The coils 
embodiment component shown in FIG . 5 to support a duct , 10 , can be round or oval in general shape , and can be formed 
vessel or organ , in situ . with as many turns as is desired for a particular application . 

FIGS . 21 to 24 are schematic views illustrating modifi - 50 Two coils 10m , including the half - section 13 for completion 
cation of a fabricated component produced in accordance of the assembly , have been selected for illustration for 
with the present invention to adjust the length of a fabricated purposes of forming the series of five strands 3 , 32 , 33 , 34 , 
component , in situ . 35 shown in FIG . 1 . It is to be understood , however , that 

FIGS . 25 and 26 are side elevational views showing other numbers of coils 10 , , for developing other numbers of 
alternative techniques for adjusting the length of a fabricated 55 strands 3n , can be used either in the configuration shown in 
component produced in accordance with the present inven - FIG . 1 , or in other desired configurations . In any event , the 
tion . major diameter of the coiled loops will determine the length 

of the resulting , multi - stranded center portion 2 . 
DETAILED DESCRIPTION OF THE Referring now to FIG . 4 , each of the gathering points 5a , 

INVENTION 60 5b is then formed to complete fabrication of the component 
1 . This is preferably done by passing the opposing ends 6 , 

FIG . 1 shows what is presently considered to be a 7 of the strand 8 around the bundle of coils 10 . , in each case 
preferred embodiment of the fabricated component 1 of the forming a throw 11 , and by then passing the free ends 6 , 7 
present invention . In this configuration , the center portion 2 of the strand 8 through each of the resulting throws 11 , to 
of the component 1 is comprised of a plurality of strands 31 , 65 hold the coils 10 , together . As an alternative , separate 
32 , 32 , 34 and 35 . In the configuration selected for illustration strands of material can be passed around the bundle of coils 
in FIG . 1 , a series of five strands 3 , has been employed . 10 to hold the coils 10 , together , which can be used to 
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develop free ends 6 , 7 having a plurality of strands , if otherwise substantially similar to the fabricated components 
desired . Free ends 6 , 7 having a plurality of strands can also 1 , 1 ' shown in FIGS . 1 and 5 . 
be developed using a strand 8 formed from multiple strands , As a result of the foregoing , the plural strands 3 , will 
as previously described . As a further alternative , the free freely extend between the opposing gathering points 5a , 5b 
ends 6 , 7 can be provided with loops , or looped portions , to 5 so that at least portions of the plural strands 3 , are brought 
facilitate the subsequent tying procedures which will be into contact with one another . This is presently considered 
more fully described below , as well as broadened features , preferred to provide additional stress distribution along the 
such as knots or beads , which can be used to provide support center portion 2 of the fabricated component , for example , 
for the fabricated component which is normal to the ends 6 , to provide additional stress distribution along engaged tissue 
7 , when connected to desired attachment points . As a result , 10 in a medical procedure . This , in turn , provides additional 
the lift axis established by the connected ends 6 , 7 can be support for engaged structures by enlarging the overall 

foot - print of the center portion 2 , in situ , offering a greater placed substantially normal to the supporting structure . distribution of forces . Each knot 12 resulting from the foregoing procedure is FIGS . 7 and 8 show an alternative embodiment of a preferably tied to allow the plural strands 3 , to slide relative 15 fabricated component 15 . 15 . produced in accordance with 
to one another and relative to the tied gathering points 5a , the present invention . In this configuration , the strands 3 , . 
5b . As a result , and when stretched by forces F , and Fb , the 32 , 32 , 32 , 3s shown in FIGS . 1 and 5 have been provided 
strands 3 , are allowed to slip into equal lengths , and the with a plurality of knots 16 . The fabricated component 15 of 
knots 12 are tightened to organized the strands 3n into a FIG . 7 is otherwise substantially similar to the fabricated 
suitably clustered array or web . In this way , the strands 3n 20 component 1 shown in FIG . 1 , and the fabricated component 
are provided with an equivalent length well suited to the 15 ' shown in FIG . 8 is otherwise substantially similar to the 
equal support of a desired load . If , however , the support fabricated component 1 ' shown in FIG . 5 . An embodiment 
surface is slightly uneven , or warped , the lengths of the similar to the fabricated component 1 " shown in FIG . 6 can 
strands 3 , can readily adjust to such unevenness by sliding also be produced , but is presently considered to be less 
through the knots 12 . As long as opposing forces are 25 preferred . 
maintained , the resulting cluster will maintain its shape The knots 16 cause limited separation between the strands 
without unraveling . As an alternative , and if preferred for a 31 , 32 , 33 , 34 , 35 while allowing at least portions of the 
particular application , an adhesive can be applied to the strands 31 , 32 , 33 , 34 , 3 , to remain in contact with one 
cluster , preferably at each of the knots 12 , or a fixed knot can another . Limited separation of the strands 31 , 32 , 33 , 34 , 35 
be used to maintain the resulting assembly in its desired 30 can provide additional stress distribution along the center 
configuration . Virtually any suture , string , cord , rope , metal portion 2 of the fabricated component 15 , 15 ' , for example , 
component , or other strand , can be formed in this configu - to provide additional stress distribution along engaged tissue 
ration . in a medical procedure . This can then provide additional 

In the configuration shown in FIG . 1 , the knots 12 are support for engaged structures by enlarging the overall 
drawn down , causing the throws 11 to contract into a closed 35 foot - print of the center portion 2 , in situ , offering a greater 
loop structure which closely surrounds the engaged coils 10 , distribution of forces . The knots 16 are preferably staggered 
at each of the gathering points 5a , 5b . As an alternative , and along the lengths of the strands 3 , 32 , 33 , 34 , 35 , as shown , 
referring to FIG . 5 , the knots 12 ' can be tied off , as shown , so that the knots 16 do not coincide and so that there is no 
to develop throws 11 ' forming a component 1 ' with an open unwanted bulk that might impede passage of the fabricated 
loop structure having knots 12 ' spaced from the coils 10 . . 40 component 15 , 15 ' through a narrow passage , such as 
Providing throws 11 ' forming an open loop structure is punctures of the skin and subcutaneous passageways in 
presently considered preferred to facilitate sliding of the medical applications . 
plural strands 3 , relative to one another and relative to the Fabrication of the components 15 , 15 ' shown in FIGS . 7 
gathering points 5a , 5b . As a result , when stretched by forces and 8 will now be described with reference to FIGS . 9 and 
F , and F , the strands 3 , are allowed to more easily slip into 45 10 . Referring to FIG . 9 , a strand 17 similar to the strand 8 
the equal lengths preferred to provide the strands 3 , , with an shown in FIG . 2 is provided with the knots 16 , at desired 
equivalent length well suited to the equal support of a locations along the strand 17 , and which can vary to suit a 
desired load . particular application . This will include the locations of the 

In the configurations shown in FIGS . 1 and 5 , a unitary knots 16 , as well as the number of knots 16 formed along the 
strand 8 is used to form the plurality of coils 10 . , the 50 strand 17 . The knots 16 can either be uniform in size , and in 
gathering points 5a , 5b , and the free ends 6 , 7 . As a further overall configuration , or varied in size and in overall con 
alternative , multiple strands can be used to form the com - figuration , as is desired for a particular application . Typi 
ponent 1 " shown in FIG . 6 . In this configuration , a first cally , single throw knots will suffice for this , although 
strand 8 ' similar to the strand 8 shown in FIGS . 1 and 5 is multiple throw knots , thickened knots ( e . g . , a “ figure - eight " 
initially formed into a plurality of loops or coils 10 , , similar 55 configuration ) , or woven or braided knots can also be used . 
to the coils 10 , shown in FIGS . 1 and 5 except that the Referring next to FIG . 10 , central portions 18 of the strand 
half - section 13 is no longer needed for completion of the 17 are again initially formed into a plurality of loops or coils 
desired assembly . The ends of the first strand 8t are then 10n , similar to the coils 10 , illustrated in FIG . 3 . The knots 
knotted , at 14 , to complete the coils 107 . Additional strands 16 are preferably located along the length of the strand 17 so 
8 " , 8 ' " formed of suitable materials , which can be the same 60 that the knots 16 will be located along the strands 31 , 32 , 33 , 
material as the strand 8 ' , or different materials , if preferred , 34 , 33 of the center portion 2 of the fabricated component 15 , 
are then used to form the opposing gathering points 5a , 5b , 15 ' following completion of the resulting assembly . Each of 
and the free ends 6 , 7 extending from the gathering points the gathering points 5a , 5b is then similarly formed to 
5a , 5b , as shown . Knots 12 ' can be used to form the open complete the fabrication of a closed looped component 15 or 
loop structures shown in FIG . 6 , or the gathering points 5a , 65 an open looped component 15 ' , as desired . As a result of the 
5b can be drawn down to form closed loop structures , as foregoing , the knots 16 will typically be located as is shown 
desired . The fabricated component 1 " shown in FIG . 6 is in FIGS . 7 and 8 , and each knot 16 can serve to separate 
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portions of the strands 31 , 32 , 33 , 34 , 3 , from one another coils 10 , , and by then passing the end 6 of the strand 8 
while other portions of the strands 31 , 32 , 33 , 34 , 3 , remain through the resulting throw to hold the coils 10 , together . 
in contact with one another . The remaining free end 7 of the strand 8 is first passed 
FIGS . 11 and 12 show a further alternative embodiment of around the free ends 30 of the coils 10 , , in the first group 27 , 

a fabricated component 20 , 20 ' produced in accordance with 5 and is passed through the resulting throw , causing the throw 
the present invention . In this configuration , a series of eight to contract into a closed loop structure which closely sur 
strands 3 , , 32 , 33 , 34 , 35 , 36 , 37 , 3 , have been organized into rounds the engaged coils 10 , at a first gathering point 31 ' . A 
two separate groups 21 , 22 . Any number of strands 3 , can be second gathering point 31 ' is then formed by passing the free 
combined into any of a number of separate groups , as is end 7 of the strand 8 around the free ends 30 of the coils 10 , 
preferred for a particular application . Also in this configu - 10 in the remaining group 28 , and through the resulting throw , 
ration , the strands 31 , 32 , 33 , 34 of the group 21 have been to again cause the throw to contract into a closed loop 
twisted together and the strands 35 , 36 , 37 , 38 of the group 22 structure which closely surrounds the engaged coils 10m , and 
have separately been twisted together . It would also be to complete the fabrication of the component 20 " . As a 
possible , if desired , for all of the strands to be twisted further alternative , the resulting throws can be knotted , 
together to form a single group . Twisting of the strands 15 similar to the knots 12 ' used to fabricate the components 1 ' , 
operates to further increase the overall bulk of the resulting 1 " , 15 ' , 20 ' , to form a component 20 " having the open loop 
assembly , providing another way of distributing stress along structures which are presently considered preferred to facili 
the center portion 2 of the fabricated component . The tate sliding of the plural strands 3n relative to one another 
fabricated component 20 shown in FIG . 11 is otherwise and relative to the gathering points 25 , 31 ' . 
substantially similar to the fabricated components 1 , 15 20 The gathering points 31 ' are preferably staggered so they 
shown in FIGS . 1 and 7 , and the fabricated component 20 ' do not coincide and so that there is no unwanted bulk that 
shown in FIG . 12 is otherwise substantially similar to the might impede passage of the fabricated component 20 " 
fabricated components 1 ' , 15 shown in FIGS . and 8 . An through a narrow passage , such as punctures of the skin and 

in FIG . 6 can also be produced , but is presently considered 25 reason , the size of the coils 10 , which form the group 27 
to be less preferred . preferably differs from the size of the coils 10 , which form 

Fabrication of the components 20 , 20 ' shown in FIGS . 11 the group 28 . 
and 12 will now be described with reference to FIGS . 13 and FIG . 16 shows a further alternative embodiment of a 
14 . Referring to FIG . 13 , a strand similar to the strand 8 fabricated component 35 produced in accordance with the 
shown in FIG . 2 is initially formed into a plurality of loops 30 present invention , having plural gathering points at each of 
or coils 10 . , similar to the coils 10 , shown in FIG . 3 . A first the opposing ends of the center portion 2 . The component 35 
gathering point 25 is then formed by passing one of the can be fabricated using a strand of material which is similar 
opposing ends 6 of the strand 8 around the bundled coils 10 . , to the strand 8 used to form other embodiments , but having 
and then passing the end 6 of the strand 8 through the an increased length . One end of the strand 8 is used to form 
resulting throw , to hold the coils 10 , together . The coils 10 , 35 a group 27 of bundled coils 10 . , similar to the coils 10 , used 
are then divided into at least two groups , in the illustrated to form the components 1 , 1 ' , 1 " shown in FIGS . 3 to 6 . Two 
example , the groups 27 and 28 . gathering points 5a , 5b are then formed , for example , by 

Referring next to FIG . 14 , the remaining free end 7 of the passing opposing portions of the strand 8 around the bundle 
strand 8 is passed through free ends 30 of the coils 10 , in the of coils 10 , forming the group 27 , in each case forming a 
first group 27 , and is then passed through free ends 30 of the 40 throw , and by then passing available portions of the strand 
coils 10 , in the second group 28 . A second gathering point 8 through each of the resulting throws to hold the coils 10 . , 
31 is then formed by joining the ends 30 of the coils 10 , in together , as previously described . The remainder of the 
the first group 27 and the ends 30 of the coils 10n in the strand 8 can then be used to form another group 28 of 
second group 28 . As previously described , the gathering bundled coils 10n , similar to the group 27 . Two additional 
point 31 can be formed by passing the end 7 of the strand 8 45 gathering points 5a ' , 56 ' can then be formed , for example , by 
through the throw formed when joining the ends 30 of the passing opposing portions of the strand 8 around the bundle 
coils 10 , in the first group 27 and the ends 30 of the coils 10 , of coils 10 , forming the group 28 , in each case forming a 
in the second group 28 , to hold the several coils 10 , together . throw , and by then passing available portions of the strand 
Suitable formation of the second gathering point 31 results 8 through each of the resulting throws to hold the coils 10 , 
in fabrication of the component 20 shown in FIG . 11 or the 50 together and complete the fabrication of the component 35 . 
component 20 ' shown in FIG . 12 . The gathering points 5a , 5a ' and the gathering points 55 , 56 ' 

FIG . 15 shows a further alternative embodiment of a are preferably staggered relative to one another so the 
fabricated component 20 " produced in accordance with the various gathering points do not coincide and so that there is 
present invention . In this configuration , a series of coiled no unwanted bulk that might impede passage of the fabri 
loops 10n have been organized into two separate groups 27 , 55 cated component 35 through a narrow passage , such as 
28 , similar to the previously described fabrication of the punctures of the skin and subcutaneous passageways in 
components 20 , 20 ' shown in FIGS . 13 and 14 . Any number medical applications . 
of strands 3n can be combined into any of a number of Any number of strands 3n can be combined into any of a 
separate groups , as preferred for a particular application . In number of separate groups , as is preferred for a particular 
the configuration selected for illustration , the strands 3 , of 60 application . In addition , and as a further alternative , separate 
the groups 27 , 28 have not been twisted together . It would strands of material can be passed around the bundles of coils 
also be possible for some , or all of the strands and groups of 10 , to hold the coils 10 , together , which can be used to 
strands to be twisted together as previously described , if develop free ends 6 , 7 having a plurality of strands , if 
desired . desired . Free ends 6 , 7 having a plurality of strands can also 

A first gathering point 25 is formed , as previously 65 be developed using a strand 8 formed from multiple strands , 
described , by passing one of the opposing ends 6 of the as previously described . Also , while the groups 27 , 28 of 
strand 8 forming the component 20 " around the bundled strands 3 , have not been twisted together in the configura 
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tion illustrated , it would be possible for some , or all of the non - medical procedures suited to a particular application . 
strands and groups of strands to be twisted together as The fabricated components of the present invention can also 
previously described , if desired . be used in place of a conventional suture , to perform any of 

A series of single throw ties can be used to form the a variety of medical procedures , with or without the place 
gathering points 5a , 5b of the components 1 , 1 ' , 15 , 15 ' , the 5 ment of a needle at either or both of the ends 6 , 7 of the 
gathering points 25 , 25 ' and 31 , 31 ' of the components 20 , fabricated component , as is desired for a given application . 
20 ' , 20 " , and the gathering points 5a , 5a ' and 56 , 5b ' of the In a first illustrative example , and referring to FIGS . 17 , component 35 , if desired , and would preferably be used to 18 and 19 , the components 1 ' , 15 ' , 20 ' respectively illustrated form the knots 12 ' of the component 1 " , or to further secure in FIGS . 5 , 8 and 12 are shown in use performing a mid face the knots 12 , 12 ' and prevent the gathering points from 10 surgical application in which the malar fat pad 40 has been unraveling . Multiple throws , preferably forming square engaged by a suture - supporting sling 41 . The sling 41 is knots , are currently considered to be particularly useful . positioned subcutaneously , under the malar fat pad 40 , and Because the various fabricated components which have is engaged and anchored at 42 , for example , in or above the previously been described are particularly well suited to uses 
supporting subcutaneous tissue , muscle and organs , or other 15 bone or periosteum in the zygomatic arch 43 . It is to be 
structures which may be hidden from view , certain uses understood that while the opposing ends 6 , 7 of the com 
could benefit from structures which would help locate the ponents 1 ' , 15 ' , 20 ' have been anchored in the same location , 
component during use and when hidden from view . This can the ends 6 , 7 can also be anchored at separate locations , if 
be accomplished by providing the fabricated component preferred . 
with features that can be located when hidden from view , 20 In another illustrative example and referring to FIG . 20 , 
and which can be referenced to other structures that may be the component l ' illustrated in FIG . 5 is shown in use for the 
hidden from view , for example , to bone , teeth or soft tissues suspension of a vessel 44 , or other organ , using a sling 41 
in surgical applications . developed by multiple strands 31 , 32 , 33 , 34 , 3 , of the 
For example , the knots 16 of the components 15 , 15 component 1 ' , appropriately supported by the ends 6 , 7 of the 

shown in FIGS . 7 and 8 can be replaced with beads formed 25 component 1 ' , which is schematically illustrated by the 
of a material that can be suitably detected . As an alternative , vectors F . 
beads 32 , 33 formed of a detectable material can additionally It should be noted that for purposes of illustration , the 
be positioned as is shown in FIGS . 7 and 8 . The beads 32 are multiple strands 31 , 32 , 33 , 34 , 3 , have been separated to positioned between adjacent knots 16 , and are retained in more clearly illustrate the structures of the components desired position by the knots 16 . The beads 33 are positioned 30 being shown in FIGS . 17 to 20 . In practice , however , the adjacent to and outboard from the knots 12 , 12 ' , and can be strands 31 , 32 , 33 , 34 , 35 of such components would be retained in position by suitably knotting the free ends 6 , 7 of 
the strand 8 over the beads 33 . As a further alternative , bunched together , between their opposing gathering points , 
cylinders 34 formed of a detectable material can be used , as so that at least portions of the strands 31 , 32 , 33 , 34 , 35 are 
is shown , for example , in FIGS . 11 and 12 , adjacent to and 35 25 in contact with one another . 
outboard from the knots 25 , 31 or the knots 25 ' , 31 ' . The In use , the multiple strands 31 , 32 , 33 , 34 , 35 of the sling 
beads 33 and the cylinders 34 can be located on both sides 41 act as a cushion for protecting the engaged structure from 
of the center portion 2 , as is shown in the drawings , or can high stress damage or erosion . For strands 3 , , 32 , 33 , 34 , 35 
be located on either of the two sides , if preferred for a given capable of sliding within the gathering points 5a , 5b of the 
application , for example , to locate the left or right side of the 40 component , the plural strands will remain equally taut so the 
component . The beads 32 , 33 and the cylinders 34 can be load will be evenly distributed . The thickened bundle pre 
retained in position by knots , as previously described , or can sented by the plural strands 31 , 32 , 33 , 34 , 3 , eliminates the 
be retained in position using an adhesive , or mechanically , need to use larger diameter strands to achieve a similar 
for example , by crimping . result , which could otherwise introduce an unacceptable 

The beads 32 , 33 , and the cylinders 34 , can be formed of 45 stiffness to the positioned sling 41 . 
any material which can be appropriately detected by equip . In some applications , there can be a need to adjust a 
ment suited to the use being undertaken with the fabricated component which has been positioned , subsequent to place 
component . For example , metallic structures or other mate m ent of the component . For example , in conjunction with 
rials which are opaque to X - ray equipment or ultrasound the previously described surgical procedures , there is the 
equipment can be used . Stainless steel would be well suited 50 potential for the positioned component to migrate , or for 
to surgical applications . However , any material suitable to there to be a change in the condition of the tissue , muscle or 
detection by an appropriate technology can be used to organ engaged by the component , leading to the potential for 
achieve a similar result . The beads 32 , 33 can be spherical there to be an erosion through the engaged tissue , muscle or 
or oval , and the cylinders 34 can be shaped , as may be organ . In such cases , the ability to adjust the component after 
needed to provide a suitably detectable structure . Sizes on 55 the component has been subcutaneously placed would avoid 
the order of 21 to 23 gage , or 1 mm in diameter or length , the need for open surgery to remove or replace the compo 
are presently considered to be preferred . nent . 
Examples of some applications using the fabricated com - Such adjustment is preferably achieved in accordance 

ponents which have previously been described will now be with the present invention by adjusting the length of one or 
illustrated . These illustrative applications are described in 60 more of the strands 3 , of the positioned component . For 
the context of a medical procedure of the type described , for example , FIG . 21 schematically shows a mass 45 supported 
example , in U . S . patent application Ser . No . 12 / 452 , 743 and by the strands 3 , of the center portion 2 of the component 1 
in U . S . patent application Ser . No . 12 / 384 , 326 , the subject shown in FIG . 1 . As an example , the mass 45 can represent 
matter of which is incorporated by reference as if fully set subcutaneous malar fat in a face lift procedure , supported by 
forth herein . It is to be understood , however , that the 65 anchoring points 42a , 42b formed at spaced locations along 
fabricated components of the present invention can also be the bone or periosteum in the zygomatic arch . FIG . 22 shows 
used to perform other medical procedures , as well as other a corresponding diagram illustrating the forces involved . 
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The center portion 2 has an initial length L , and is spaced array . This , in turn , yields a corresponding increase in the 
from the anchoring points 42a , 42b by a distance A , yielding working length of the shortened strand , allowing a knot or 
an initial lift height Hj . other suitable connection to be more easily formed . Such 

Adjustment of the assembly is accomplished by changing effects can be even further amplified by adjusting plural 
the length of the center portion 2 . To this end , and referring 5 strands forming the array and / or by increasing the number 
to FIGS . 23 and 24 , which correspond to the FIGS . 21 and ( n ) of strands associated with the array , if desired for a 
22 , respectively , at least one of the strands 3 , has been particular application . To accommodate such effects , the 
shortened . center portion of a fabricated component is preferably 

In the illustrated example , the strand 34 has been short initially formed to be longer than the structure to be sup 
ened by cutting the strand 34 and by suitably connecting the 10 ported so that in the event the center portion is later to be 
cut ends 47 , 48 of the strand 3 , at a different location , shown shortened , a surplus working length will be available for 
at 49 . This can be done by knotting the free ends , by using shortening of the strands 3 . , without interfering with the 
a separate tie to reconnect the free ends , or by using a supported structure , for purposes of yielding a smooth and 
separate band or clip to join the free ends . Additional more even result . 
shortening of the strand 34 can be accomplished by remov - 15 Adjustment procedures such as the foregoing , including 
ing a portion of the cut strand , prior to reconnection . adjustments involving cut strands or looped strands , can be 
Adjustments such as the foregoing can be performed by used to adjust the previously described fabricated compo 
severing a single strand , or by severing plural strands , if n ents , as well as other desired components , including con 
desired . If plural strands are to be adjusted , a separate ventional sutures used in various medical procedures and 
connection 49 can be associated with each of the strands , or 20 surgical applications . This can include the adjustment of 
a single connection 49 can be associated with multiple exposed components , as well as the adjustment of unex 
strands . posed components such as subcutaneously located sutures 

It is also possible to shorten the strand 34 without cutting and the like . As an example , a subcutaneously positioned 
the strand 34 , but to instead knot or otherwise gather the suture can be adjusted by engaging the suture through a 
strand 34 at the location 49 , or to use a separate tie , band or 25 puncture point or a small opening , and by pulling the suture 
clip to engage the strand 34 at the location 49 . As an through the puncture point , exposing the suture for adjust 
example , and referring to FIGS . 25 and 26 , the strand 50 has ment as previously described . The adjusted suture can then 
not been cut , but has instead been gathered to form a loop be pushed through the opening which , because of its small 
51 . Referring to FIG . 25 , a separate tie 52 is placed around , size , can easily heal in the normal course . Such adjustment 
or in the alternative , woven through the exposed loop 51 . 30 can be used to later correct a surgical procedure , either to 
Referring next to FIG . 26 , the ends 53 of the tie 52 are achieve an improved result or to provide for changes occur 
preferably knotted , braided , banded or clipped at the loca ring following the surgical procedure due , for example , to 
tion 54 to prevent the loop 51 from unraveling and to migration or aging of the engaged tissues or the previously 
maintain the shortened length established for the strand 50 . positioned component , without the need to replace the 
As an alternative , the strand 50 can be joined at other 35 original component or for any open surgery . 
locations along the loop 51 , for example , along the upper It will be understood that while the present invention has 
portions 55 . Among other applications , such configurations been described based on specific embodiments incorporat 
can be useful in situations where cut ends would be too short ing specified parts , the present invention further encom 
to effectively receive a knot , but would be of a sufficient passes all enabled equivalents of the parts described , and 
length to receive the tie 52 , including both medical and 40 that various changes in the details , materials and arrange 
non - medical applications . ment of parts which have been herein described and illus 

Any strands 3 , which have not been cut or otherwise trated in order to explain the nature of this invention may be 
shortened will then preferably slip through the gathering made by those skilled in the art within the principle and 
points 5a , 5b ( or the gathering points 25 , 31 ) to equalize the scope of the invention as expressed in the following claims . 
resulting assembly . To be noted is that for procedures such 45 I claim : 
as the above mentioned face lift procedures , the foregoing 1 . A sling for providing structural support to a mass , 
operations can be performed on a subcutaneously located comprising : 
component , by drawing the strand or plural strands to be a central strand section of material forming multiple loops 
adjusted through a puncture point at or near the location 49 , to support the mass , a first bundle of the multiple loops 
avoiding the need for open surgery to remove or replace the 50 passing through a first gathering point encircling the 
component . first bundle , and a second bundle of the multiple loops 
As a result of the foregoing operations , and referring to passing through a second gathering point encircling the 

FIGS . 23 and 24 , the center portion 2 will have a reduced second bundle , the multiple loops freely extending 
length L2 . Because the center portion 2 will remain spaced between the first and second gathering points ; 
from the anchoring points 42a , 42b by the distance A , this 55 a first end strand section of material forming a first free 
will yield a final lift height H , which is shorter than the end of the sling and being connected to the central 
initial lift height H . Such adjustment can be used to suitably strand section via the first gathering point ; and 
reposition the supported mass 45 , for example , to raise the a second end strand section of material forming a second 
malar fat in the foregoing example of a face lift procedure . free end of the sling and being connected to the central 

Because the strands 3 , are permitted to slip within the 60 strand section via the second gathering point , 
gathering points 5a , 5b and 25 , 31 , a mechanical reduction wherein opposing regions of the multiple loops of the 
( 1 : n ) will result from shortening of the strands . This yields central strand section are provided with the first and 
greater sensitivity to adjustment , increasing the precision in second gathering points , respectively ; 
control of the change in length and facilitating lift of the the first gathering point being formed by passing a first 
supported mass 45 . As an example , for the array of five 65 end of the central strand section or an end of the first 
strands 31 , 32 , 33 , 34 , 3 , previously discussed , shortening one end strand section around the first bundle of the mul 
of the strands will yield a 1 : 5 reduction for the resulting tiple loops ; and 
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the second gathering point being formed by passing an the first gathering point being formed by passing a first 
opposing second end of the central strand section or an end of the central strand section or an end of the first 
end of the second end strand section around the second end strand section around the first bundle of the mul 
bundle of the multiple loops . tiple loops ; and 

2 . The sling of claim 1 , wherein the multiple loops are 5 the second gathering point being formed by passing an 
freely slidable around the first and second gathering points opposing second end of the central strand section or an 
to slip relative to one another . end of the second end strand section around the second 3 . The sling of claim 1 , wherein the central strand section , bundle of the multiple loops , 
the first end strand section and the second end strand section wherein at least one of the first and second gathering are formed from a single strand of material . 10 points comprises an end of the central strand section 4 . The sling of claim 1 , wherein the central strand section , 
the first end strand section and the second end strand section looping around the first or second bundle , respectively , 

thereby forming a throw , and passing through the are formed from a plurality of individual strands of material . 
5 . The sling of claim 1 , wherein at least one of the first and throw . 

second gathering points is formed from the first end strand 15 16 . A method for supporting a mass comprising : 
positioning a sling subcutaneously , the sling comprising : 

6 . The sling of claim 1 , wherein the central strand section , a central strand section of material forming multiple 
the first end strand section and the second end strand section loops to support the mass , a first bundle of the 
are formed of a suture material useful in a medical proce multiple loops passing through a first gathering point 
dure . 20 encircling the first bundle , and a second bundle of the 

7 . The sling of claim 1 , further comprising an adhesive multiple loops passing through a second gathering 
applied to at least one of the first and second gathering point encircling the second bundle , the multiple 
points . loops freely extending between the first and second 

8 . The sling of claim 1 , further comprising a marker gathering points ; 
coupled with the sling for locating a portion of the sling 25 a first end strand section of material forming a first free 
which is at least partially hidden from view . end of the sling and being connected to the central 

9 . The sling of claim 8 , wherein the marker is a bead or strand section ; and 
a cylinder coupled with the central strand section of the a second end strand section of material forming a sling . second free end of the sling and being connected to 10 . The sling of claim 8 , wherein the marker is a bead or 30 the central strand section , a cylinder coupled with at least one free end of the sling . wherein opposing regions of the multiple loops of the 11 . The sling of claim 8 , wherein the marker is formed of central strand section are provided with the first and a material that can be detected by X - ray equipment or 
ultrasound equipment . second gathering points , respectively ; 

12 . The sling of claim 1 , wherein at least one of the first 35 the first gathering point being formed by passing a first 
end of the central strand section or an end of the first and second gathering points is formed from the second end 

strand section . end strand section around the first bundle of the 
13 . The sling of claim 1 , wherein at least one of the first multiple loops ; and 

and second gathering points is formed from the central the second gathering point being formed by passing an 
strand section . opposing second end of the central strand section or 

14 . The sling of claim 1 , wherein the first end strand an end of the second end strand section around the 
second bundle of the multiple loops ; section forms the first gathering point and the second end engaging the mass with the central strand section ; and strand section forms the second gathering point . 

15 . A sling for providing structural support to a mass , coupling the first and second free ends to respective 
anchoring points . comprising : 45 

a central strand section of material forming multiple loops 17 . The method of claim 16 , further comprising the step 
to support the mass , a first bundle of the multiple loops of shortening at least one of the multiple loops extending 
passing through a first gathering point encircling the between the first and second gathering points , thereby short 
first bundle , and a second bundle of the multiple loops ening the central strand section . 
passing through a second gathering point encircling the 50 18 . The method of claim 16 , wherein the coupling step 
second bundle , the multiple loops freely extending comprises coupling the first and second free ends to different 
between the first and second gathering points ; anchoring points . 

a first end strand section of material forming a first free 19 . The method of claim 16 , wherein the coupling step 
end of the sling and being connected to the central comprises coupling the first free end to an anchoring point 

se and coupling the second free end to the same anchoring strand section ; and 
a second end strand section of material forming a second 

free end of the sling and being connected to the central 20 . The method of claim 16 , further comprising the steps 
strand section , of coupling a marker with the sling and locating a portion of 

wherein opposing regions of the multiple loops of the the subcutaneous sling relative to the mass by detecting the 
central strand section are provided with the first and 60 mai 
second gathering points , respectively ; 

40 

point . 


